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[54-114 7] 

(column 2, line 18 through column 3, line 28) 
Fig. 2 is a schematic partial sectional view of an 
embodiment of cold cathode fluorescent display tube according 
to the invention and showing only a principal section there- 
of. The components similar to those of Fig. i are respec- 
tively denoted by the same reference symbols. Referring to 
Fig. 2, it comprises an electrically conductive layer 2a and 
a phosphor layer 2b sequentially laid on an insulation sub- 
strate 1 typically made of a glass or ceramic material, said 
conductive layer and the phosphor layer being formed to make 
a patterned anode 2 having a desired pattern such as a square 
having a horizontal center line. It also comprises a cold 
cathode 7 (hereinafter referred to simply as a cathode) 
realized by forming a transparent conductive film 6 on an 
upper plate 5 typically made of a transparent glass plate. 
The cathode 7 has a profile as shown in Figs. 3a and 3b, of 
which Fig. 3a is a bottom view of the upper plate 5 and Fig. 
3b is a sectional view taken along III-in line of Fig. 3a . 
It will be seen from Figs. 3a and 3b that hexagonal peeled 
sections 7a produced by partly removing the transparent 
conductive film 6 by etching are arranged along a straight 
line in such a way that a pair of opposite corners of each of 
the hexagonal sections 7a are arranged vis-a-vis the corre- 
sponding corners of the adjacent sections 7a and the oppo- 
sitely arranged corners of any two adjacent sections 7a are 
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connected by a thin film section 7b in the form of a narrow 
strip produced by half-etching the transparent film to reduce 
the height. 

If the thin film sections 7b of the cold cathode fluo- 
rescent tube that has been prepared in the above described 
manner have an appropriate electric resistance and a given 
voltage is applied to the thin film sections 7b by way of the 
transparent conductive film 6 while the potential of the 
control grid 3 and the patterned anode 2 is kept high rela- 
tive to that of the cathode 7, the. thin film sections 7b 
start emitting electrons. Note that the peeled sections 7a 
are formed to raise the current density of the thin film 
sections. While it has not been exactly known why a cold 
cathode having such a configuration emits electrons, it is 
generally assumed that electrons in the thin film section 7b 
is induced to leave the section 7b by the difference of the 
voltage applied to its longitudinal opposite ends in view of 
the fact that the thin film section 7b having a large elec- 
tric resistance emits electrons if it is not heated to high 
temperature. Fig. 4 is a connection diagram for illustrating 
the efficiency of the current of electrons emitted from the 
thin film section 7b. The current of emitted electrons fe is 
expressed as a function of the voltage Vf applied to the 
cathode 7, the current If caused by the voltage and the 
voltage Va applied between the cathode and the patterned 



anode 2 or the control grid 3 and it is known that the effi- 
ciency ycie/if of the current of electrons emitted from the 
cathode 7 is 40% at maximum and normally 10%, proving that it 
is possible for the cathode to give rise to a sufficient 
current of emitted electrons Ie that can be used for practi-~ 
cal applications. 

Thus, since a transparent conductive film formed on an 
inner surface of an enclosure is used as a cold cathode in 
the above described embodiment, it is free from the cumber- 
some operation of arranging fine filaments required for 
preparing conventional cold cathodes. Additionally, since 
the cold cathode is formed simply by etching the transparent 
conductive film that used to be formed on an inner surface of 
the enclosure of a conventional cathode to protects it 
against adverse effects of external electric fields, the 

entire process of manufacturing the cathode is greatly sim- 
plified. 
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